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The use of sweating responses dnring stress in the diagnosis 
of psychiatric disease 
Introdnction 
The use of sweating responses in the investigation of psychiatric 
disease has a long, varied, and interesting career. It was, for example, 
not always clear that sweating responses were actually the basis for the 
phenomena which was under investigation. FUrther, of fundamental import-
ance is the fact that the sweating responses which are the subject of 
this report have been studied not in terms of the actual substance of sweat 
per se but rather in terms of the changes in electrical phenomena of the 
skin which the sweating produces. Thns, variations in electrical pheno-
mena of the skin, their causes, their uses, and the means by which they 
may be studied and quantitated, form the basis of this paper. 
Variation& in the electrical properties of the human body have had 
a peculiar attraction for clinicians and scientists for almost as long a 
period of time as the phenomena of electricity has been known. According 
to Fere (65), early workers in this field include: Bertholon, who pub-
lished in 1786 a treatise in two volumes on L'electricite du humain corps; 
Peteten of Lyon, who wrote Traite d 1electricite animale in 1828; Coudret 
in a work of the same title in 1834; Meissner in 1861; and Stein in 1880. 
The study of the particular relationships between the alterations of 
the electrical phenomena of the body, often referred to as the "galvanic 
~ skin response•, and mental states, conditions, or moods may be said to have 
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been started by Vigouroux who was chief of the clinic of electrotherapy 
at the Salpetriere in Paris. Vigouroux (241) in 1879 observed and re-
ported that the electrical resistance of the human body varied in hyste~ 
ical conditions. He attributed this variation to changes in the irriga-
tion of the tissues by the blood stream. He also intimated that this fin~ 
ing might be of some diagnostic value. Hia observations, however, failed 
to draw attention at that time. 
In 1888, Jere, (65) a psychiatrist at the Salpetriere and later at 
Bicetre, reported to the Society of Biology that the static charge of 
electricity carried on the surface of the body was influenced not only by 
weather, clothing, etc., but also by various psychological events and by 
various pathological mental conditione. His report was very sharply cri~ 
cized. However, he reported at a later meeting of the same society in 
th• same year (66) that not only did the static electricity of the body 
vary but also that the electrical resistance of the body was influenced by 
psychological conditions and by pathological mental states. Fere 1 a work 
and observations were so superficial and uncritical that they drew no 
scientific attention at the time. 
In 1890, Tarchanoff (232), physiologist at the University of Saint 
Petersburg, reported a thorough-going study of the variations in the electri" 
cal potentials of the human body. He demonstrated to his own satisfact-
ion that these variations were due to changes in the activity of the sweat 
glands and that they might be evoked by a wide variety of physiological 
and psychological stimuli. His experiments, like those of this prede-
cessors, drew little attention, being followed up only by those of Sticker 
(224) in 1897 and by Sommer (220}in 1902. 
The long series of investigations on the relationship between these 
electrical phenomena and psychological states or mental conditions, which 
one finds in the literature today, received its primary impetus from the 
work of E, K, Muller (174) an electrical engineer of Zurich, who had been 
investigating the effects of alternating current fields on the human body, 
Muller rediscovered the fact that, when the human body is connected in 
series with a battery and a galvanometer, the mirror of the galvano~eter 
will be deflected when the individual is stimulated. He demonstrated this 
phenomenon in 1904 to Dr, 0, Veraguth (239) a neurologist lnd psychiatriat. 
The experiment caught Veraguth's attention and, during the next five years, 
he carried on an extensive series of experiments on the eulject, which he 
brought together and published, in 1909 under the title of "Das Peychogal-
vaniehe Reflexphaenomen," 
Veraguth's experiments caught the interest and attention of Jung who, 
in turn, instigated the research of Binewanger (16) who carried out an in-
vestigation of the relationship between the diagnostic association experi-
ment and this •reflex,• Jung (130) together with Veraguth and Binswanger, 
was convinced· that the •reflex• was a valid indicator of emotion and, since 
emotion was in the psychoanalytic sense the core of a complex, Jung be-
lieved that the method was a valid one for locating hidden or repressed 
complexes in pathological mental condi tiona. 
The first study primarily concerned with the use of the galvanometer 
with psychotic individuals was that published by Peterson and Jung (181) 
in 1907, During the following three years, several further articles were 
published by these same writers pointing out that the galvanic change wae 
(l\ a good indicator, and possibly even a measure, of emotion or the strength 
of a comPlex. When Peterson returned to America in 1909, he demonstra~ 
ed this method of investigation to the New York Medical Societiea. 
Peterson's reports (179, 180) together with the Zurich publications of 
Jung, immediately caught scientific and clinical attention, since the 
method seemed to offer an objective method for the study of emotion and 
emotional disorders. Several research projects were soon completed and 
reported with conflicting conclusions. The work of Sidie (209, 210~,of 
Wells (258), and of Scripture (203) may be cited as examples. The experi-
ments of Wells and Cady (257) which were reported in 1908 were carefully 
conducted and controlled. They pointed out that it was very dubious to 
accept the galvanometric evidence of emotion without introspective confir-
mation. This conservative report waa more or less swamped in the large 
number of enthusiastic and less critical studies which appeared after 1908. 
B.1 1908 then, researchers were well started upon an investigation of 
this phenomena which they felt would reveal the emotions and provide a 
basis for psychiatric classification. What has happened to this fond hope 
over the last 50 yearsT We shall see that this early period of feverish 
endeavor was followed by a period of discouragement and disenchantment. 
But before we consider the results obtained by correlating the changes in 
the electrical phenomena of the akin with feelings and personalities of sub-
jects, we must have an underatanding of what the •galvanic skin response• 
ie, how it is created, and how it has been measured. 
The nature of the galvanic skin response 
"Galvanic skin response• or, more briefly, GSR is a phrase coined by 
Landis (141) in 1932 to describe the changes in resistance and potential 
which take place on the skin of the body as a reaction to various types of 
stimuli, The many differing explanations set forth to account for these 
changes may be summarized into three general categories: muscular theories, 
vascular theories, and secretory theories, Each theory has had its 
champions through the last 70 years and the entire question has been per-
vaded by an enormous amount of confusion with many basic issues remaining 
even yet without an authoritative answer, 
The 11111scular theory 
Sommer (220) was the first to suspect that muscular contraction might 
be the basis for the GSR, He felt that the reflex was simply a change in 
the contact between the skin and recording electrodes that came about be-
cause of involuntary muscular contractions, Sidis and Nelson (212) suggest-
ed that the GSR was an electromotive force (voltage) produced by covert 
muscular activity throughout the body, There are certainly some physio-
logical facts that fit in with such a modified muscular theory, Fore~ 
ample, if someone cute the motor nerve to an extremity, the GSR no longer 
appears (22), Also, the GSR adapts or •fatigues• with repeated sti11111lat1on 
in a manner somewhat like the fatiguing of muscle fibers (174), Further, 
it is well ~nown that muscular activity involves concomitant electrical 
activity, Still another kind of evidence is the effect upon level of re-
sistance of the skin of various tasks with clear muscular components 
(262, 265), Various manuevers--s~eezing a dynamometer, voluntary muscu-
lar contractions, sitting up, and so on--that increase muscular tension also 
decrease general skin resistance, 
It is not fair, however, to take this last mentioned evidence as favor-
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~ ing the muscular theory because all of these activities are vigorous 
enoug.h to have many physiological repercussions including sweating and 
vascular changes. Radecki (190) criticizes the muscular theory by point-
ing out that if the phenomena is of muscular origin the relatively long 
latent period cannot be explained since muscular reflexes are produced in 
leas than one second. Also, the GSR curve of rest is a declining line 
and therefore is an electrical phenomena not provoked by movement. Further, 
Waller (246) found that slight muscular movement does not affect the GSR, 
a fact which Moravcsik (171) has confirmed. Prideaux (186) has shown that 
the reflex can be elicited without muscular movement. All in all, there 
is little impressive evidence for a muscular theory of the GSR and what 
evidence there is could be just as easily interpreted to fit the vascular 
or secretory theory. 
The vascular theory 
Many types of mechanisms have been imagined to explain the means by 
which vascular changes could vroduce the GSR. The first proponent of the 
vascular theory was Vigouroux (241) who stated that the diminution of re-
sistance always depends on the dilation and easy flow in the cutaneous cap-
illaries. Fere also stipulated that vasodilation was probably the major 
event underlying the GSR. Later, however, as the close relationship be-
tween startle and the GSR became known, it began to appear that the vas-
cular response underlying the GSR might be vasoconstriction. Supporting 
this belief, lrogb (133) directly demonstrated, in the ear capillaries of 
rabbits, a vaaoconstrictor response to a startle stimulus. McDowall (163) 
suggested that both vascular constriction ann dilation may be operative. 
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Whole blood, he pointed out, has a higher resistance than extracellular 
fluid, Consequently, the diminished blood content of the layers of the 
akin that comes about through vasoconstriction could cause a fall in akin 
resistance, On the other hand, pointing to Denshama' work (57, 58), which 
demonstrated that any change in the contour or tension of the akin brought 
about by vascular loops can cause resistance changes, McDowall suggested 
that vasodilation 10ight IOechanically effect a lowering of akin resistance, 
Aveling and Wells (7) were still different workers who tried to show that 
the GSR was a function of vasoconstriction, These theories of vascular 
causality have been largely displaced, however, by the sweat gland secre-
tory theory, primarily through the work of Darrow. 
The secretory theory 
Starting about 1927 and running over a period of almost 10 years, 
Darrow's research (34-48) has offered strong evidence in favor of the 
theory that the GSR is a function of sweat gland activity, He recorded 
simultaneously the vasoconstriction of the blood vessels of the skin at the 
point of attachment of the electrode, the temperature of the skin at this 
same point, the appearance of sweat as shown under magnification, and the 
variation of the GSRo This work showed that the electrical changes in the 
skin preceded quite consistently, by about one second, the increase of 
moisture on the surface of the skin as measured by his equipment, The secre-
tion of sweat was photographed with micromotion pictures, recording just 
how the eruptions of the sweat glands occur. The same method demonstrated 
that the vasoconstriction of the arteries or venules has no one-t~one re-
lationship to the GSR. This vasoconstriction may precede, accompany, or 
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follow the initial rise or the peak of the GSR. The GSR may also occur 
during vasodilation or when there is no vasomotor change. The photo-
graphic records show these points eo effectively as to appear to bar further 
argument. Darrow has also shown that blood pressure and the GSR vary inde-
pendently. These findings concerning sweat secretion have been corro-
borated by the investigations of Bellingham et. al. (12). 
Many other workers have contributed to our belief in the production 
of the GSR by the sweat glands. Richter (192-194), studying certain physi-
ological factors which are involved in the electrical resistan~e of the skin, 
reported that the sweat glands control the resistance of the skin of the 
palma, while the capillaries, epithelial cells and cornified cells play an 
insignificant role. He showed that the palmar resistance is greatly de-
creased when the sweat glands are stimulated to hyperactivity and increased 
when they are inhibited. 
Wang and Lu (250) have shown that the GSR bears a direct relationship 
to the intensity of the sweat secretion. They have also found that the 
amplitude of the response is directly determined by the number of sweat 
glands excited and by the frequency of the activation of these glands. The 
number of sweat glands excited and the frequency of this excitation are in 
turn controlled by the number of postganglionic sympathetic nerve fibers 
conducting nerve impulses to these glands and the frequency of these im-
pulses. 
There remains the question of what nervous pathways stimulate these 
postganglionic sympathetic nerve fibers. Langworthy and Richter, (150) 
in studies upon animals, have concluded that •the same cerebro-efferent 
pathways which influence somatic motor cells also control preganglionic 
sympathetic cells.• They show that the GSR may be obtained from faradic 
stimulation of: areas adjacent to the motor cortex, the floor of the third 
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ventricle, cortico-spinal and rubro-spinal tracts, vestibular nuclei, 
and the posterior column and its nuclei. In a similar type of investi-
gation, Darling and Darrow (33) have shown that there are three classes 
of impulses to the sweat glands. Firat, there are impulses which come 
b1 way of a general excitation of the sympathetic system. Second, there 
are those impulses which avoid the central nervous system e~athetic 
pathways and instead may be accompanied by signs of paras~athetic acti-
vit1• Fina111, there are impulses which represent a combination of the 
other two. This is as far as research has progressed in this area so 
that we must be satisfied current11 to accept sweat gland activity, al-
though terminall1 stimulated via postganglionic s1mpathetic fibers, as a 
manifestation of both sympathetic and paras~athetic activit1. 
The Fere and Tarchanoff effects 
From almost the beginning of' work in the field of' electrical pheno-
mena of' the skin there have been two methods of obtaining the GSR and it 
was unknown for many 1ears whether these two methode we~e revealing two 
different and distinct kinds of electrical effects or whether they were 
merel1 studying the same basic phenomena appearing in two different forms. 
The first of these methode is that of Fere (65) who in 1888 studied gal-
vanic skin responses in terms of changes in resistance to an externally 
applied current, The second method is that of Tarchanoff (232) who in 
1890 studied galvanic skin responses in terms of changes in potential, or 
voltage, between two electrodes applied to different areas of the body. 
The resolution of the question of the basic similarity or difference of 
the Fare effect and the Tarchanoff effect awaited the understanding that 
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they were b~th produced upon stimulation of sweat ~lands. 
Working from this knowledge, investigators (52, 56, 69, 74, 79, 93, 
95, 133, 149, 160) gradually pieced together the theories which will now 
be discussed. The Fere effect consists in an increased flow of an exter-
nally applied current through the body, due to a diminution of the effect-
ive resistance of the body. This diminution of body resistance is due to 
a partial and temporary depolarization of the cell walla (or some of them, 
ie. sweat glands) through which the current is passing (32, 49, 59, 119, 
147, 196, 202). Ordinarily, the interior of the resting cell is electro-
negative, having a double ionic layer on the cell membrane, since the 
electronegative interior attracts an abundance of electropositive charges 
to the outer surface, When the cell is stimulated at some point, as by 
a nerve impulse, the double layer is destroyed and the electrical charges 
are partially or wholely neutralized because the stimulation causes an 
increased porosity of the cell membrane whereupon ions can pass through. 
As far as the galvanometer is concerned, the effect amounts to a temporary 
decrease in the body resistance of the subject--the Fare effect (92, 94, 
172, 200, 204, 248). The Tarchnoff effect can now be easily seen as merely 
another method of measuring the change in polarization which takes place 
in the cell upon stimulation, namely, the method of measuring changes in 
voltage (or potential),(9, 21, 67, 71, 72, 73, 76, 77, 237) 
However, keeping in mind this basic cause of the GSR, we must also 
note that there are other very real elements of resistance in the skin 
and that these may change over a course of time, For example, the amount 
of hydration of the component cells of the skin and the amount of sweat 
lying on the skin and in the sweat ducts are important factors in the 
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amount of resistance which the body shows to the passage of a current 
at any given time, And these factors, as well as other factors, can 
and do change with time. This leads Walter (248) to make the co~~ent 
that although an experimenter may be plotting his GSR results in terms 
of resistance, there is a strong probability that many of the variations 
are really a combination of both resistance and electromotive force. 
This, it would seem, is sufficiently far to go into the complexities 
of the nature of the GSR in a discussion such as this which is oriented 
toward the use which can be made of the GSR in the diagnosis of psych-
iatric disease. Many other factors must similarly be given very abbre-
viated consideration. For example, the difficulty in selecting the beat 
method of quantifying GSR results is a considerable one and has called 
forth many rese&rCh projects (101, 121). Darrow's work (43, 44) is very 
helpfUl here also: it suggests that conductance is the most meaningful· 
measure of GSR of the group of procedures which have been popular over 
the last 30 years, all of which basically use the resistance approach. 
Darrow proved this by showing that change in electrical conductance most 
closely mirrored the amount of secretory response of the sweat glands, 
In a similar manner, it must be only noted in passing that the select-
ion of electrodes is of great importance. Moat substances used in the 
past (?0, 117, 152) have been of a nature such that they reacted with the 
skin to some extent creating an electTomotive force due aolely to their 
presence but which varied from time to time, person to person, and place 
of application on the body, and therefore could not be standardized. 
The search for the ideal electrode still goes on, as does the search for 
the best way to quantify GSR results. 
Use of the GSR in psychiatric diagnosis 
With this understanding of the nature of sweat gland responses, 
we come to the question of how they may be used to aid in psychiatric 
diagnosis. That investigation may be divided into three parts including 
the extent to which the GSR may be correl~ted with: 1, psychiatric die-
ease entities, 2. emotion, 3. psychia phenomena other than emotion. 
Correlation of the GSR with psychiatric syndromes 
From about 1910 to around 1935 a great number of research projects 
were undertaken to establish the relationship between GSR and psychiatric 
disease. Most of the experimenters hoped to be able to differentiate one 
plychiatric group from another, to diagnose by means of the GSB. Unforta-
nately, too little was known about many basic techniques of bioelectric 
measurement. Consequently, the majority of the published studies contain 
serious, often completely invalidating. technical errors in the use of 
the electrical equipment. To make matters worse, most of the mistakes in 
choice of electro4es (102, 140, 214) and of electrical circuits (68, 75, 
91, 100, 124, 173) are of a different nature for each investigater re-
porting his results. Thus, when two workers disagree as to the type of 
GSR obtained in a given psychiatric illness, it is difficult or impossible 
to ~now whether one or both workers is wrong as to the basic findings or 
whether their disagreement is due to a difference in equipment and techni-
que. 
Nor is the complexity of bioelectrical measurement the only source 
of confusion and disagreement. Once any investigater obtains a graphic 
record of galvanic skin responses over a given period, there remains the 
difficult and still unsettled matte~ as to what is the best method of 
quantitating and synthesizing these wavy lines of link in order to pro-
duce meaningful and comparable results, It is this writer's impression 
that there have been at least 20 significantly different methods of 
quantifying GSR findings used in articles apnearing in the literature 
over the above mentioned 25 years (110, 127, 137, 207), 
Likewise, there has been considerable disagreement as to what ex-
tent the measurement of the Tarchanoff effect (potential) is comparable 
to any of the other measures of resist~nce, Jeffress (123) has pre-
sented some evidence that there is a high degree of relationship between 
the results obtained with these two different electrical techniques, 
His results show almost identical latent periods of reaction and great 
similarity between amplitudes of deflection, In other studies, Thouleas 
(235) and Darrow (34) found that results from the two techniques·parallel-
ed each other quite well, We may assume, then, that this particular 
.difference in technique is not a major source of incompatibility of re-
sul ts, 
Of course the confusion, overlapping, and insecurity of psychiatric 
diagnosis itself is a major source of error in studies of this nature, 
Many subjects, picked by one investigat•r to serve as representatives of 
one class of psychiatric illness, might have been chosen by a different 
worker as falling into another psychiatric class. It is perhaps this 
same lack of clarity and definitiveness in the diagnosis of psychiatric 
disease which has motivated psychiatrists to search so earnestly for some 
more objective and satisfying method, such as the GSR might be, to aid in 
diagnosis. Unfortunately, whenever our present, poorly defined psy-
chiatric categories are used as the criterion of whether or not a given 
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~easure, such as GSR, validly differentiates psychiatric pathology, we 
run the grave risk of unjustly condemning that measure, !he question 
arises of whether there is a better way of appraising the diagnostic 
worth of a phenomena such as the GSR. This writer feels that the 
answer lies in the use of psychological testing to obtain objective and 
reliable measures of the differences between personalities whose gal-
vanic skin responses are under study, We will see later how this may 
be applied, 
Finally, the measurements of GSR made in attempting to differentiate 
psychiatric categories have been carried out under different eire~ 
st~ces by almost every single investigater, These different circum-
stances range from an absolute resttng condition to situations of the 
most violent and exciting sorts of physical and emotional stimuli (144, 
146), When a reviewer attempts to appraise the conflicting, or parti-
ally incongruent, results of two studies of GSR obtained under widely 
different situations of stress, he faces a difficult, if not impossible, 
task, It seems to this writer that the large number of investigators 
who obtained the GSR in the presence of little or no stress were making 
an important and basic error. What is basically needed, is to be able 
to consistently apply a given, as nearly as possible equal, amount of 
stress to a large number of subjects of differing personality structure 
and psychopathology and measure the increment in physiological react-
ivity between the resting level before the sti~lation and the level 
reached in response to the stress, To the best of this reviewers kno-
ledge, this basic approach is largely absent in the research literature 
in the field of the GSR. 
We may now turn to the actual research findings. As might be er-
pected from the foregoing discussion of the lack of standardization of 
procedure in almost every phase of the work on GSR, the results are most 
disappointing. As Laridis (145) shows, it is possible with regard to 
many of the syndromes to balance the statement of any investigater against 
that of some other investigater whose results are quite contrary. Rather 
than wander through a long and futile discussion of the conflicting re-
sults of separate workers, there is reprinted here, in•tables I and II, 
a copy of the tables which Landis published in 1932 in his article on 
"Psychiatry and the psychogalvanic reflex•. These tables show in abbre-
viated and comprehensive form the enormous lack of agreement which exists. 
In fact, about the only areas in which there is agreement is that in both 
catatonia and manic-depressive insanity there is decreased GSR activity 
and increased bodily resistance. 
With respect to dementia praecox, hysteria, hysterical anesthesia, 
neurasthenia, amentia, and alcoholic insanity, no relationships were ee-
t .. blished. By abstracting some of the latest results, obtained using 
somewhat comparable techniques and equipment, from tables I and II, the 
following summarization is obtained. In dementia praecox, Syz (227) 
found increased galvanic activity while Westburgh (263), Odegaard (176), 
and Syz and Kinder (230, 231) found decreased activity. Syz, Richter 
(193, 195), Syz and Kinder, and Westburgh reported decreased electrical 
resistance of the bo~ in this syndrome. With respect to catatonia, Syz, 
Westburgh, Odegaard, and Syz and Kinder reported decreased galvanic acti-
vity, while Richter, Syz, Syz & Kinder, and Westburgh reported increased 
electrical resistance in the body. Odegaard, and Richter re,,orted that 
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the galvanic activity in hysteria was the same as in the normal, while 
Myasishchev (175) reported that the galvanic reactivity in hysterical 
anesthesia was the same as in the normal. For manic-depressive insanity, 
Syz, Westburgh, and Syz & Kinder reported decreased galvanic activity, 
while Odegaard reported an increased variability in this activity. With 
respect to the electric resistance in the manic-depressive syndrome, Syz 
and Syz & Kinder reported an increase while Richter reported that the re-
sistance was the same as normal. 
In still other studies, Ricksher & Jung (191) found tr~t although 
normal psychogalvanic reactions vary greatly in different individuals, 
they are as a rule always greater than pathological reactions. They 
point out that in depression and stupor the galvanic reactions are weak 
because of inattention and inhibition, while in alcoholism and in the 
euphoric stage of paresis the reactions are exaggerated because of a 
greater excitability. Peterson & Jung (181) report that hebephrenic pat-
ients give normal psychogalvanic reactions but that in catatonic forms of 
dementia praecox, the latent period of the reflex is comparatively long 
and the reflex itself is extremely weak. They also found that in chronic 
catatonia only the most severe stimuli have any effect, while patients 
suffering from acute catatonia give no galvanic reaction. Wells & Forbes 
(258) found that the reflex occurred in an individual with catatonic 
stupor. c. P. Richter (193) states that catatonic stupor patients show a 
normal reflex indicating that they have great nervous activity which is 
somehow inhibited from affecting the muscles and consequently there is 
muscular relaxation. Syz (230) reports that the average electrical re-
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aiatance in catatonic stupor patients is more than twice as high as it is 
in normal persons. He states that paranoid schizophrenics have a high 
average resistance, but this resistance shows an excessive drop during 
• 
the experimentation. In fifteen depressives, Syz found that the average 
resistance increased greatly and remained constant throughout the experiment. 
McCowan (161) found that affectivity varies in different cases of dementia 
praecox, but that all hebephrenic patients who came to his attention showed 
increased affectivity and larger than normal GSR. 
In the middle of the 1930's, when workers began to see that their 
reports were not creating an intelligible pattern but rather a conflicting 
jumble whose sum total appeared to equal zero, investigation of psychia-
trio syndromes with respect to GSR slowed down almost to a complete halt, 
In fact, it is the opinion of thie writer that there has not been a highly 
significant paper (30, 31, 60, 98, 115, 118, 157, 165, 170, 206, 222, 
238, 261) published nor an original idea proposed and supported with evi-
~ence in the last 20 years in this field of the study of psychiatric die-
ease with the GSR. It appears that investigaters have simply given up 
hope. As Landis (145) expressed it, •there is no good reason why one 
should hold that the GSR has anything to do with nervous and mental die-
ease as euch. • 
Although work has continued apace in peripheral endeavors such as in 
improy!ng electrodes (17, 131), and electrical circuits (4~ 99, 114, 138, 
154, 225, 264), in bettering techniques for the quantification of GSR 
data (109, 111, 113, 139), in the detection of deception (135, 199, 226), 
in conditioning (53, 54, 61, lOB, 134, 158, 185, 197, 256), learning (15, 
18, 27, 62, 125, 128, 129, 151, 166, 215), frustration (80, 81, 82, 85, 
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233), and hypnosi• (55, 63, 156, 266, 267) studies, only occ~sional 
studies have been published concerning the GSR and psychiatric syndromes 
(26, 116, 177, 205, 213), none of which have been productive of useful 
results, The study of psychosis by Hoch et al. (118) in 1944 is repre-
sentative of these in that the scientific quality of the work and the 
usefulness of the findings is in no vay superior to earlier efforts, 
Using a complicated,impractical method of analyzing the GSR of 100 
psychotics, they found that they could separate out SO% of them as being 
different from the records usually given by normals. This degree of 
differential diagnosis is probably about the average an intelligent la~ 
man could achieve by looking at the tvo groups, and would seem to be of 
no practical use, 
It must therefore be concluded that attempts to diagnose psych-
iatric syndromes by means of the GSR have not met with success, Let us 
now turn our attention to attempts in a slightly different direction, 
Just as personality contains the elements of emotion, intellect, and will, 
among others, so also should psychopathology involve a distortion or an 
abnormal condition of such features as emotion, intellect, and will, With 
this thought in mind, researchers began to study the extent to which the 
GSR would reveal the presence or occurrance of the phenomena of emotion, 
Corre~ation of the GSR with emotion 
There has continued even up to this present day a dispute over the 
matter of whether, and to what extent, the GSR is associated with and 
caused by emotion, Developments in the field appear to have evolved 
through three phases: l, an uncritical acceptance of the theory that 
the GSR reflects and proves the presence of emotion; 2. a frantic 
attempt to plug the holes in this theory created by an increaaing 
number of doubting experimenters; 3. finally, a rejection approaching 
completeness of the aotion that the GSR ia a phenomena caused by and re-
lated to emotion alone. 
1. The stage of uncritical acceptance 
That affective stimuli are capable of evoking the GSR phenomenon 
was realized as early as Vigouroux and Fere who state that the electri-
cal tension and the intensity of the discharge is augmented under the 
influence of the moral emotion. Binawanger (16) in 1907 first stated 
that only emotional stimuli affect the GSR, a view shared by Pieron (184). 
Further, Kuhne (136), Zimmern & Logre (270), Litwer (159), Godefrey (96), 
and Wechsler (252, 253) all advanced the theory that only psychic stimuli 
which are effectively toned are capable of producing the reflex. Wechsler 
is the on1y one who ha& gone into detail to uphold his point of view. He 
insists that it is the affective tone which accompanies such sensations 
as the sound of a gun or the prick of a pin and not the sensation itself 
which produces the psychogalvanic reflex. He then attempts to show how 
it is the affective tone which also conditions stimuli termed as mental 
effort and attention. 
Peterson (179), Jung (130), and Scripture (203) were the first in-
vestigators to claim a relationship between the magnitude of the galvano-
metric deflection and the intensity of the emotional stimulus. Using 
introspective report as their criterion for the intensity of the emotion 
produced in the subject, these investigators conclude that every stimulus 
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accompanied by an emotion causae a rise in the electrical curve, and that 
this rise is directly in proportion to the liveliness and magnitude of 
the emotion aroused. It should be noted, in passing, that these studies 
are open to the very serious objection that a quantitative introspective 
report is very unreliable. 
There have been many other studies and ODiniona in this same vain. 
Wallor (247) believed that the GSR shove how much a given subject is 
moved by his thoughts and feelings. Prideaux (187) says that the GSR is, 
in the same person at the same time and under the same conditions, an in-
dicator of the intensity of crude emotions as subjectively experienced. 
w. W. Smith (216, 216) modifies this view by saying that the GSR appears 
to be approximately proportional to the intensity of affective tone. Syz 
(227) found a direct relationship between the frequency of the GSR and the 
subjact 1 a description of the emotional make-up of stimulus words in a 
tree aaaociation test. Thoulese (234) stated that the galvanic response 
may be used as a method of making a rapid survey of the kind of thing to 
which a person will react emotionally. He makes the questionable infer-
ence that hie work with this response reveals that emotional chhnges are 
much more frequent than it is commonly supposed. Syz (228) from a study 
of the galvanic reactions of sixtT-four students, concludes that the GSR 
may be used as an indicator of characteristic features of the emotional 
make-up of groups of individuals and, in a lesser degree, of single indi-
viduals. 
M. F. Washburn et al., (261) have published some interesting results 
from studies of individual differences in relation to the GSR. The re-
sul te show that: l. "a cheerful group o:f' subjects show greater galvanometric 
deflections than the depressed group; 2. subjects who are rated as 
emotional tend to show greater galvanometric deflections when recalling 
emotional situations than do those who are rated as calm; 3. the amount 
of deflections of a galvanometer attached to the subjectfs hands corre-
lates with both the degree of emotionality of the subject and the intene-
ity of the revived emotion as introspectively reported; 4. the galvano-
meter seems to be a reliable way of separating an emotional group from a 
calm group. 
Veraguth (239) found that the recalling to memory of situations which 
at the time of their happening had strong affective tone had the effect 
of increasing the galvanometer deflections. This was confirmed by 
Philippson and Menzerath (183). Veraguth & Clotta (240) were perhaps 
the first experimenters to point out the relationship between the GSR and 
reaction time in word association. They found that, in general, long 
verbal reaction times correspond to large galvanometric deflections. Jung 
(130) found that an increase in the galvanic deflection when a stimulus 
word is given usually is an index of a hidden complex. Peterson and Jung 
(181) found that reaction time and the GSR were in some cases parallel and 
in others not, and so conclude that the reflex shows only acute affective 
states. Peterson (179) reports that, in a word association test, when-
ever a stimulus word strikes an emotional complex the result is sure to be 
recorded by the galvanometer in a deflection directly proportional to the 
degree of the emotion aroused. W. W. Smith (215, 216) has shown the value 
of the GSR for discovering hidden complexes and recommends it as superior 
to measurements of word association-time for quantitative work since it 
brings out better the differences existing in the affective value of 
different words. McCowan (161) reports similar findings. 
Radecki (190) believes that the GSR could be used in psychoanaly-
tic work as well as the word association test of Jung. Thouless et al., 
(236) used the GSR in conjunction with dream analysis. Although ob-
taining no reliable results, they sug~st the use of the GSR as a method 
of finding out whether a blank in free association is due to repression 
or to genuine absence of cognitive content. The use of the GSR in free 
association experiments (and this appliee to the use of GSR in many other 
experimental situations) is faced by the difficulty that a stimulus word, 
under the condition of the experiment, may acquire emotional signifi-
cance merely because it is part of the experiment. 
2. Attempts to rationalize discrepancies 
Having reviewed much of the early work with and speculation about 
the GSR and emotion, let us now look into the manner in which investiga-
tors were led further and further astray in attempting to rationalize 
the facts that were appearing, while trying to hold on to their theory 
of emotion and the GSR. In one of his later articles, Syz (229) points 
out great discrepancies between the deflections of the GSR and intro-
spective reports of the concomitant emotional experience. He suggests 
that a social factor keeps some emotional response from awareness but 
that they are nevertheless very much prBsent. In criticizing this work, 
Landis & Dewick (146) state that such a viewpoint is untenable since the 
awareness of the emotion is an indispensable part of the emotional e~ 
perience and therefore such an experience as Syz calla an unconscious 
emotion is not an emotion at all. 
Similar to Syz, Wechsler (253, 254) has assumed that the psycho-
galvanic reflex is primarily an index of subconscious affective reactions. 
This assumption permitted him to identify any mental condition which may 
go with the reflex as affective, whether the person experiencing it was 
aware of it or not. This procedure, it seems to this writer, is to be 
very much condemned. There may well be a kernal of truth in Wechsler's 
basic idea, but to assume that it is true without proving it and to 
arbitrarily classify any mental condition concomitant with the GSR as 
emotional is to remove this work from the realm of scientific discussion. 
This type reasoning is the kind of error which, above all else, must be 
avoided. It is only by starti.ng with the moat elementary of proven 
facts and reasoning from them to explain each new phenomena as it is un-
covered that psychiatric research will build. a secure, lasting, and 
useful body of knowledge. Let us look further into this literature for 
other outstanding examples of how not to proceed in research; they are 
not hard to find. 
Wittkower & Fechner (268) have investigated the GSR as a measure of 
affective psychological experience. They made use of 100 stimulus words 
in series of 25 each, which were given to 60 subjects whose ages ranged 
from five to sixty years. These subjects were asked to report their su~ 
jective aff~ctive experience. It was found that this report and the 
occurrence or degree of galvanic reaction disagreed practically as often 
as they agreed. This disagreement they explained. on the theory of un-
conacioua emotional life. They held that: 1. the galvanic response 
was an expression of temperament and character; 2. the galvanic response 
and affectivity (unconscious f) were in very close relationship; 3. that 
the galvanic response was a much more sensitive indicator than was intr~ 
spection; 4, that the high affective value of Freudian symbols was de-
monstrated by this method. They felt that the method would be a valuable 
diagnostic procedure in psychotherapeutics. They selected 20 of their 
subjects on which to base a statistical analysis. As might be expected, 
their statistics showed what they started out to prove. The authors were 
convinced that this response had something to do with emotion, and when 
the introspections disagreed with their experimental findings, they at 
once concluded that the introspections were wrong. Such articles are 
scientifically dangerous in that they perpetuate fallacious ideas long 
after they should have been eliminated. 
In another article, Wechsler (252) is concerned with the influence 
of attention upon the GSR so he designs an experiment to see if he could 
not link up this factor with affection in order to preserve his theory 
that affection alone is capable of producing the GSR, He found that de-
flections occurred most frequently not when the subject is maintaining 
constant attention but when he turns his attention from one thing to 
another. Wechsler resolves this finding by assuming that the turning of 
one's attention is most likely accomuanied by affective reactions, There-
fore, he asserts that he has found (that which he set out to ftnd) that 
the GSR is an index of affective tone. 
Let us look at another work of this calibre. Bujaa (ZS), in a 
study with one subject, showed that the positive or negative deflection 
of the galvanometer corresponded to the quantitative introspection of 
that subject with relation to the emotional experience. He added, "Further 
investigations confirmed this result--so much so that one can establish a 
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psychogalvanic law. In another subject, who was depressed, the regularity 
was altered by the unpleasure entering into the reaction. In the case 
of pleasure, the cur::-ent is from the right hand to the left, for di a-
pleasure, vice versa.• He further stated that the response might be 
voluntarily suppressed by taking an indifferent attitude; that the GSR 
was a specific phenomenon of emotion; that it showed the quality of the 
emotion by the direction of the effect, while the intensity of the emotion 
was shown by the magnitude and the temporal duration by the duration of 
the response. Since all subjects did not react to the same degree, one 
could therefore measure individual differences in emotivity. These re-
markable findings were expressed in general terms without specific tables 
of description of exact technique, etc. 
3. Rejectton of the emotional theory of the GSR 
As more results accumulated, the tide gradually began to turn 
against the theory that. emotion is the cause of the GSR and that the 
emotionality of a given subject can be measured by his sweat gland re-
activity. Contrary to the findings of Wechsler, Radecki, and others 
(155, 201), many experimenters found that the GSR may be elicited by sen-
sations entirely devoid of emotion. For example, Starch (221) found that 
habitual mental activity, when accompanied by automatic physical activity 
(recitation of multiplication tables), produces a large galvanometic de-
flection. Sidis (209, 210), and Sidis & Nelson (212), found that all 
active psychophysiological procesees, sensory and emotional, with the e~ 
caption of purely ideational ones, are capable of producing a galvano-
metric deflection. 
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Bijtel and vaniterson (13) have conducted a careful investigation of 
the influence of various odors on the psychogalvanic reflex and have been 
able to show that sensation, per ee, is capable of producing the reflex. 
These investigators were unable to find typical differences between odors, 
whether they were unpleasant, pleasant, or neutral, but found that as a 
rule, whenever the subject says he has a clear sensation, the galvanometric 
deflection is greater than when this clear sensation is absent. In a 
later work (14), using various types of sensorial stimuli, they found that 
in man the resistance of·thc skin diminishes with such stimuli in pro-
portion to the actual strength of the sensation produced, Philippson & 
Menzerath (183) also found that there is an exaggeration of the electro-
motive force output following both sensory and psychic excitation, It is 
evident that these results, obtained from purely sensory stimuli, furnish 
weighty evidence against the theory that only affectively toned stimuli 
are capable of producing a GSR. 
In several carefully planned experiments using valid introspective 
procedures, Abel (1) attempted to establish the psychological correlate 
of the galvanic response. Her conclusions were that "Our experiments 
have not substantiated the widespread belief that the galvanic skin re-
flex is an indicator of some general psychological class, as of emotions, 
conation& or volitions, Most of tbe experimental work designed to support 
such a belief has been too gross and too conceptual to merit credence.• 
Similarly, w.s. Brown (19) has conducted a very interesting experiment with 
the reflex in conjunction with estimates of character qualities, the 
results of which show that there is no connection between the GSR and 
emotional tendenciew as judged by two teachers who had all of the subM 
jects in their classes. 
Radecke (190), Sidis (209), and Sidia and Nelson (212) found that 
although every sensory stimulation of an affective or emotional value is 
accompanied by a galvanic deflection, it is not true that affective sti-
mulation alone is capable of evoking the reflex. Gregor (104) was able 
to demonstrate the GSR with intellectual work which was difficult for 
the subject although it was in no way affectively toned, thus demon-
strating to his satisfaction that perceptions entirely devoid of emotions 
may give rise to the reflex. In a review of the pertinent literature on 
the subject, Grunbaum (107) brought together the previous physiological 
and psychological findings which showed that there was no real evidence 
. indicating that the galvanic response was either a measure of or a 
criterion of emotion. 
Aveling (5, 7) also takes exception to many of the theories pre-
sented because he found no reliable correlation between the frequency 
of the galvanometric deflections and the subjects' introspective reports. 
Avelingls finding that affection is seldom reported when there are de-
flections of the galvanometer might be explained by saying that the 
affective tone was so feeble that it was soon forgotten and thus e.-
caped the attention of the subject when he was giving his introspective 
report at the end of the experiment. However, his finding that affect-
ively toned experiences often give no deflections must be taken as an 
indication that the GSR is not a reliable indicator of emotion. like-
wise, Washburn & Pisek (251) found no significant correlation between 
. ~ the deflection of the galvanometer and the subjects' report of the in-
tensity of the emotion which was aroused. 
In Brown's investigation (19) of the emotional significance of the 
GSR, he obtained only negative results but he was able to show that 
qualities which have an element of •will", in the sense of 6onsciously 
directed activity, correlated most highly with the galvanic reflex and 
that those qualities having a predominantly emotional aspect all have 
low correlations with the reflex. This type of evidence has suggested 
to many that the GSR may be more cloaely co~~ected with conative tendencies 
then with emotions. Bartlett (10) concludes that we must look to the 
complex orectic processes for an understanding, of the galvanic skin 
phenomenon rather than to conation or emotion alone. Having more or 
less eliminated the possibility that emotion alone is responsible for the 
GSR, evidence such as that .recorded above by Brown leads us into the third 
major consideration of this paper; namely, to what extent is the GSR a 
function of mental states other than emotion alone. 
Mental states other than emotion alone 
Aveling (6) maintained that the GSR is not affective in nature, but 
is associated with conation. His position was summarized in his address 
at the IX International Congress of Psychology. His reasoning was as 
follows: Most of the work on the response has been based upon the ob-
servation of the mental phenomena of large groups of ill-defined ps~ 
chiatric entities; the galvanic phenomenon has been arbitrarily con-
sidered to be related to the emotional state without further analysis. 
As a matter of fact, it has been common knowledge that the response may 
occur in the absence of introspectable emotion. During the latent period 
of response, perception of an adjustment of attitude has occurred, but 
it has never yet been shown that anything in the nature of emotion occurz-
ed during this time. Experimental work of his own showed that this re-
sponse occurred commonly with introspectively reported states of alert" 
ness. He also found that the percentage of l.ncrease or decrease in re-
sistance correlated highly with the introspectively reported process of 
conation. In another experiment on judgment, it was shown that the re-
flex was correlated with conation and anything of the nature of felt 
emotion vas rarly reported, although the galvanic response appeared re-
gularly. From Aveling 1 s remarks, one concludes that conation for him re-
presents almost any variety of mental or cerebral activity above the level 
of sensation. 
Cattell (28, 29) has investigated these phenomena from the stand-
point of the distinction between affection and conation, and concluded 
that the response is in the main associated with conation. The fact 
that the response is associated more often with unpleasant, feelings and 
emotions than with pleasant ones is, Cattell believed, an additional 
support for the conative interpretation, since unpleasant feeling is al-
most invariably associated with ensuing conation. Messer (168) is said 
to have found that active conative processes gave a greater deflection 
than did purely emotional experiences. 
The effect of mental work upon the GSR was first pointed out by 
Tarchanoff, who demonstrated that mental multiplication produces the re-
flex only when it requires effort. Binsvanger (16) was not able to prO" 
duce a reflex when the stimulus was purely intellectual, e.g., rea4ing 
lectures, etc., while Veraguth (239) found that the reading of an inter-
esting article gave a large deflection. Peterson & Scripture (182) re-
port that all mental work was accompanied by some degree of deflection, 
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although mental work is less effective than emotional stimuli. Starch (221) 
shows that habitual mental activity is accompanied by very little change 
in the galvanometric readings, but that when this activity is aceo~ 
panied by automatic physical activity, the reflex is marked. Starch also 
pointe out that voluntary mental activity produces a larger reflex than 
does automatic mental activity, 
Gregor (104) demonstrated the GSR easily with intellectual work 
which was difficult for the subject, Philippson & Menzerath (183) and 
Moravcsik (171) agree that mental work causes deflections, but they are 
not so pronounced as those given by emotions. These investigators there-
fore conclude that the mental effort iuvolved in the intellectual work is 
that which influences the reflex. Gregor & Gorn (106) made a study of 
the relationship between intellectual development and the form and size 
of the reflex but found no significant correlation. However, Prideaux 
(186) states that the reactions in subjects of poor intellect, as evi-
denced by their low scholarship at ochool, are rarely as marked as in 
intellectual subjects. 
Concerning the effect of •will" upon the GSR, Peterson (180) states 
that the GSR is beyond the control of the will, but offers no experime~ 
tal evidence to uphold his claim. Radecki (190) found that voluntary 
effort in a few isolated eases had an inhibiting influence on the reflex, 
due probably to respiratory changes, Abramowski (2) states that his 
results clearly show a much more pronounced galvanometric swing when no 
effort was made to inhibit the reflex, and that when an effort is made 
to inhibit the reaction either a very feeble wwing or none at all re9Ults. 
I 
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ttis subjects could either inhibit the reaction by thinking of something 
else or by preparing themselves !or the stimulation which was to be 
given. He thus holds that the galvanic responses are largely under con-
trol of the will and could be used as a method of demonstrating voli-
tional processes. Gregor (104) invited his subjects to divert their 
attention to some other activity while the experiment was being con-
ducted, but despite their lack of attention the GSR of the subjects 
were not influenced in any way. Both Albrecht (3) and McCowan (161) 
agree with Gregor in believing that the GSR is an inevitable response 
which can in no way be influenced by the will of the ~ubject. Grunbaum 
(107) reports that Pui Fontaine observed the voluntary production of 
the GS!<, but neither Radecki (190) nor Grunbaum could confirm thh. 
Finally, Stevanovic (223) found that although conation is objectively 
indicated by bodily changes registered by the GSR, volition gives no 
evidence of being accompanied by such changes. 
Messerle. (169) has shown that the galvanic response is closely 
associated with periods of extre~e 1 high degrees of attention. Weinberg 
(255) has related the galvanic response to the raising of the level of 
consciousness, which was accompanied by an increase in the catabolic pro-
cesses of the body. Buytendijk & merelman (25) stated that the re-
sponse was not a direct expression of an emotional state, but rather of 
an initial cerebral action determined by the intensity of form (Gestalt) 
of the stimulus, Similarly, Darrow (45) reports that there 1s an in-
crease in the GSR during periods of startle, attention, alertness, con&-
tion, anticipation, and apprehension, Bayley's (11) and Patterson's (178) 
·studies are in agreement with regard to startle and apprehension, Darrow 
feels that this is suggestive of the theory that palmar sweating is a 
mechanism of preparedness and is an indicator of •adoptive mobilization• 
of energy, The correlation of startle and apprehension with the GSR 
has stood well the teet of time and could perhaps be called the currently 
most favored proposal. 
Conclusions 
It should be strangely emphasized here again that the most out-
standing point to be gained from this review of the psychological factors 
which may influence the GSR is the great divergence of opinion as to the 
exact effects of many of the psychological factors, An important quest-
ion which comes to mind is whether this divergence is due to unscienti-
fic methodology, lack of standardized equipment and procedure, inadeoo 
quate knowledge on the part of the experimenter or, perhaps more funda-
mental, to the physical nature of the galvanic akin reflex itself. The 
latter factor is considered most important by Gregor, Wang, and Landis. 
Gregor (105) presents a survey of the literature wherein is shown the 
tremendous amount of contradiction which may be found between the nume~ 
ous authors regarding the psychological significance of the response, 
Wang (249) reviewed the present knowledge in this field, discussed 
the psychological theories of the galvanic skin reflex, and summariz-
ed his conclusions by stating that 1The galvanic skin reflex is one of 
a complex of autonomical reflexes which are closely bound to muscu-
lar activity and which have the sole function of rendering the muscu-
lar activity more efficient, either directly or indirectly,• He would 
thus agree Yltb Darrow (41, 44, 48) who postulated that, in moistening 
the akin of the palm, the sweat gland response is a preparatory and 
facilitative reflex to assist in grasping responses and to increase 
tactile sensitivity in the face of a threatening situation. His re-
sume of the psychological significance of these phenomena led him to 
conclude that nothing could be gained from this approach to the problem. 
Finally, Landis (143, 145) states that there is really no justifi-
cation for anyone using any present galvanometric techni~e or method 
as a measure of, or a criterion of, any of the traditional psychologi-
cal categories, personality traits, or social relationships of the indi-
vidual. 
Student Research 
It is perhaps now appropriate for this writer to state if he 
agrees with this unhappy but widely accepted thesis of Landis, and if 
not, what he proposes in its place and what type of supporting evidence 
he can present. Therefore, the remainder of this paper will be devoted 
to the research in this problem conducted personally by this writer, to 
his research findings, and to the co~roborative findings by other workers 
in the past. The report of these findings, presently being submitted 
to the Journal of Experimental Psychology for publication, will be re-
produced in toto here since the work bears directly upon many of the 
minor problema discussed above as well aa having been carried out in an 
attempt to help answer the specific ~estion posed by this paper. 
Relationships between Palmar Skin Potential during Stress and 
Personality Variables 
Many studies have been carried out which attempted to characterize 
different psychiatric groups in terms of their galvanic skin responses, 
but few of these syndromes show constant and useful differences of re-
sponse. It has been suggested (45) and generally accepted that the gal-
vanic skin reflex ia a function of alertness, anticipation, startle, 
apprehension, and conation, but thia apc~oach has likewise been of limit-
ed usefulness in psychiatric work. It is felt by this author that the 
galvanic skin response might find more profitable use through studying 
its relationship to a ~ide variety of personality features rather than 
trying to relate it to a given personality as a whole. 
This study attempts to deal with the above problem by investigating 
the following hypothesis: measurable relationships exist between palmar 
skin potential during stress and quantitative evaluations of personality 
variables. 
Method 
Subjects -- twenty student nurses at the Massachusetts Mental Health 
Equipment 
Center. 
a small room with a one way mirror and 720 F temperature, 
adjacent to an Offner type D EEG machine. The Offner 
preamp was modified to D.C. and the system had a drift of 
less than 2b microvolts with an imput impedance of 2.5 
megohms. 
Technique -- standard EEG silver electrodes with Sanborn paste were 
taped on an area of active and of inactive sweating, 
namely, the thenar eminence of the palm and the ventral 
surface of the forearm, respectively. The forearm and 
fingers were taped to a form board to minimize movement 
artifact. 
Procedure --subjects were told to attempt to relax and rest quietly 
until someone should come into the room, and were then left 
alone. Thereafter, the schedule shown below was carefully 
followed. 
:Basal Rest 
Sentence completion stress 
Intertest rest 
Interview stress 
Interteat rest 
Physical streaa 
Basal rest 
Total Minutes 
14 
5 
5 
8 
5 
4 
.!! 
Total - 55 
Minutes Analyzed 
aild Profiled 
last 4 
5 
last 2 
'8 
last 2 
4 
last 4 
Total - 29 
Sentence completion stress consisted of the reading aloud of a 
series of incomplete sentences with 15 seconds given to the subject to 
state a phrase which would complete each sentence. These sentences were 
designed to provoke emotional reactions, as is seen in the following 
examples: "I hate my mother when--"; •r feel inferior when -•. A 
few •non-atressful" sentences were used at the beginning of this test 
as a control which could be contrasted with the situation using content 
a tress. 
!he interview stress period followed a pattern similar to that of 
sentence completion in that a two minute period of "casual" conversation 
was followed by a six minute period involving stressful content. 
The casual conversation contained a standard series of questions concerno-
ing such topics as hobbies, interests, and work. The stressful content 
consisted of four 90 second questions about past feelings of the greatest 
' 
intensity due to: 1. anxiety and fear; 2. feeling unloved and alone; 
3. feeling angry toward a laved person; 4. baing unable to express 
aroused sexual feelings. This series was considered to cover a wide 
range of emotions and thus be applicable, because stressful, to the widest 
possible range of subjects. 
The physical stress period of four minutes followed the pattern preoo 
sented above by beginning with a one minute period in which the examiner 
di~ nothing but enter and sit at his desk looking at papers. Again, the 
purpose herein was to ascertain the physiological response due to the e~ 
aminer 1 a presence in the room. A blank gun was fire4 from under the desk 
without prior knowledge of the subject at the end of the first minute. A 
mild electric shock was applied at the end of the second minute to the 
right third digit without prior war~ing. The previously exposed right 
foot was placed into four inches of icy water, concealed until needed, 
promptly at the end of the third minute. After 60 seconds the examiner 
left the room telling the subject that the experiment was completly over, 
there would be no more stimulation of any kind, and that she should try 
to relax as completely as possible. This was done to allay anxiety and 
obtain the nearest possible approximation to true basal physiological 
activity. 
Palmar skin potential activity waa analyzed and quantit~ted using a 
time unit of 30 seconds, which was thought to represent the best possible 
~ compromise between meaningleoaly long intervals (because they contained 
so many different stimuli) and time intervals eo short that they imposed 
a prohibitively laborous task of analysis. Scores for each 30 second 
unit of palmar skin potential fluctuation were c~lculated in the follow-
ing manner, An algebraic summation was made of all changes (or fluctu-
ations) in direction, positive or negative, which occurred during a 30 
second interval. The palmar voltage fluctuation unit was a change of 
one millivolt. A score was thus obtained for each interval representing 
the total path through which the palmar voltage r2cording passed during 
that time, as is seen in chart I, where a hypothetical example of palmar 
akin potential reaction is analyzed, 
Millivolts 
001 
50 
4{) I, 
I 
30 I 
~I 
Chart I 
EXAMPLE or SCORING PROCEDURE 
r 
15 
5 
10 • 20 + 30 f 15 f 10 = 75 Total 5 f 10 f 5 f 5 f 15 f 5 = 45 Total 
0 ~~----------------------------~~----------------------------' 
30 sec. 60 sec. 
Chart I &bows the summation of absolute change in millivolts reaching 
a total of 75 during the first 30 seconds and a total of 45 during the 
second 30 seconds. The scores 75 and 45 would thus represent two points 
on a 29 minute profile of fluctuation of palmar potential, examples of 
which are seen ln chart II. In this way, a measure of fluctuation of 
palmar skin potential was obtained comparable in significance to the 
variability, or lability, scores of other studies. This method was 
chosen because it was thought to present an undistorted quantitation of 
the two factors which together make up the phenomena that we call var1~ 
ability, lability, or fluctuation: namely, amplitude of change and fre-
quency of change. 
Results for palmar skin potential fluctuation were charted over the 
29 minute period using each half minute result as a separte point, in 
order to obtain a profile for each individual such as is seen in chart II. 
This was done in order to call attention to any consistenciek of reaction 
or patterns of response which might exist for a given subject and to 
bring into prominence similar patterns of reaponae to stress between 
different individuals. 
It is important to point out that all indices of physiological re-
sponse were calculated in terms of the amount of reactivity shown during 
stress as compared with its activity during a restin~ period. (Chart III ) 
This means, for example, that a subject whose volt~e fluctuation jumped 
to an average of 40 millivolts/ 30 sec. throughout ~n eight minute inter-
view stress situation from an average level of 5 millivolts/ 30 sec. dur-
ing a basal resting period would receive a score of 35 to represent her 
palmar voltage fluctuation reactivity to the interview stress. Through-
out this study, individuals were compared only with regard to the increment 
between stress levels and resting levels and no comparisons of absolute 
levels were made. Such use of stress is considered fundamental to thia 
) 
SUB.TECT - M, F. 
40 
30 
20 
CHART II 
EXAMPLES OF 29 MillU'l'E PROFILES OF FLUCTUATION OF PALJI.AR POTE~"''IAL 
1gl '--/ -
SUB.TECT - D. S, 
40 
30 
} 
J. 
'i' 
20 - ' 1  /"1 - ~· ~ ........ ~- ~ ojr-
SUB.TECT - N.G. 
40 
MILLIVOLTS 
BASAL 
REST 
4 
SENTENCE 
COMPLF:'I'I ON 
STRESS 
9 11 
!NTEii.TES'I' 
.RES'!' 
INTERVIEW 
STRESS 
19 21 
!N'I'ER'!'EST 
REST 
25 2~ 
PHYSICAL :8A~Al.. 
STRESS REST 
study. 
After having co~leted the physiological recordings and having 
been disconnected-from the electrodes, subjects were given the MMPI and 
Rorschach. From the resvonses on these tests, raw scores were obtained 
for the 11 standard personality features on the MMPI and the following 11 
scoring categories on the Rorschach: sum M, sum C, M f C, M/C, FM, F% 
8,9,10/ 1-7, sum anxiety f depression indices, F f ~. H f Hd, R total. 
It should be emphasi&ed that the physiological reactivity and personality 
variables which are being correlated in this study were not obtained con-
comi tantly. 
Raw scores were converted to rank scores for both the physiological 
measurements and. the personality data for all subjects. Correlations 
were then obtained between each physiological ranking and each person-
ality ranking, using Spearman's rank order coefficient of correlation. 
Results 
The results shown in chart Ill are felt to answer affirmatively our 
original hypothesis, namely: measurable relationships do exist between 
palmar skin potential(as determined by fluctuation scor~)during strees and 
quantitative evaluationsof personality variables. Of Bb correlations com-
puted, 16 were significant at the .05 level, ~squiring a .46 correlation, 
while 3 were significant at the .01 level, requiring a .61 correlhtion. 
Focusing first upon the correlations between personality v~riables 
and the average stress response, we note that the average increase of 
fluctuation of palmar skin potential in response to stress correlates 
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CHART III 
Rank Order Coefficients of Correlation Between the Increase of 
Palmar Skin Potential Fluctuation During 
stress and Personality variables 
I;owest basal level subtracted from level 
during 
Sentence 
Personality Completion Interview Physical Average 
Variables stress stress stress Stress 
Sum M (Rorschach) 
-.48* -.30 -.20 -.21 
Sum c " --47* --51* -.38 --49* 
M I c II -.52* -.32 
--34 -.45 
M/C II -.12 -.06 -.22 -.12 
FM 
" --45 - •74~Hf --43 -.54* 
F% n l-31 j..20 ;..12 1.32 
8o9ol0/l-7 II -.08 -.14 -.24 -.24 
Anxiety I 
Depression 11 
--45 -.02 -.21 -·31 
Ff'f, " --34 f.lO -.04 -.20 
HI Hd II -.13 -.12 -.17 -.19 
R Total " -.41 -.5~~ -.42 -. 77~~ 
Hysteria (MMPI) 1-40 1-40 l-37 1-4 7~~ 
psychopathic " 1-44 1.40 ;.. 63'.}* 1-49>-~ 
Psychasthenia " j..l6 j..29 1.20 j..27 
Mas. - Fern. II -.22 -.02 j..l8 -.10 
Depression II -.32 ;..o6 j..ll -.13 
Paranoid II /-.17 -.07 ;..o6 .oo 
Hypochondriasis 11 ;..sa* 1-4~ 1-54~~ 1.58* 
Hypomania II /-.27 l-23 f.30 1-45 
social Intro. II -.12 -.03 -.05 -.01 
Schizophrenia " .oo ;..19 l-34 /-.18 
Defensiveness II 1-41 j..l7 /-.30 ;..22 
n * Correlated at the .05'/, level. 
** correlated at the .Ol% level. 
negatively with sum C, FM, and R total, and positively with hysteria, 
psychopathic deviate, and hypochondriasis. Fluctuation of potential in 
response to sentence completion stress, interview stress, and physical 
stress each viewed separately appear to add little more than confirma-
tory evidence to the above picture with the exception of the negative 
correlation of sum M with the ine!"ease of fluctuation in responsA to 
sentence completion stress. 
From these correlations, the following tentative inferences may be 
drawn: 
1. The increase of fluctuation of palmar potential in response to 
stress is negatively correlated with a group of personality 
features which have in common the element of expressivity. 
z. The increase of fluctuation of palmar potential in response to 
stress is correlated positively with a group of personality 
features which have in common the restraint and curtailment of 
unpleasant or prohibited feelings and actions. 
A comment is perhaps called for concerning the interpretation of the 
psychopathic deviate scale. A majority of the items appearing on this 
scale have to do with the existence of hostile feelings which, when deal-
Ing with subjects within the normal range as here, are suppressed and 
denied rather than given expression, for the most part. A relatively 
high score on this scale, therefore, indicates a relatively large degree 
of hostile feeling, handled mostly be restraint and suppression in this 
group of normals. 
Discussion 
From the two foregoing inferences, a significant picture emerges. 
Autonomic reactivity, as manifested through the sweat glands, seems to 
show an increase in response to stress in proportion to the extent to which 
a given personality acts to prevent or curtail the expression of feeling. 
Conversely, the degree of increase of autonomic r~activity in response to 
stress, as manifested through the sweat glands, seems to be less in those 
individuals whose personality structures a~e most consistent with the free 
expression of feeling. 
Frost and Rodnick (90), studying relationships between Rorschach re-
Rponses and the galvanic skin response, report findings compatible with the 
foregoing. They state that control factors in the Rorschach responses 
are related to the level of concomitant galvanic skin response activity 
in the following way: galvanic skin responses were significantly larger 
on the form dominated Rorschach responses of normals than on the form s~ 
ordinate responses. Thus, their study suggests that the stronger the 
element of control participating in a Rorschach response the greater will 
be the galvanic skin response. 
Landis (141) reports an experiment with a 100 delinquent boys assi~ 
ed to difficult motor tasks, during which 14 of the subjects became 
frightened, angry, cried, or showed signs of pain. These 14 exhibited a 
much smaller frequency of galvanic response than the average for the 
total group, suggesting to the present authors that the greater tendency 
to express feelings resulted in the smaller frequency of galvanic response. 
Jones (126) in 1935 summarized the following pertinent data. "In a 
comparison of infants with children of nursery school age, the writer has 
observed a greater galvanic reactivity among the older children, and has 
attributed this primarily to social inhibition and an increase of apparent 
emotional control, leading to a shift from somatic to visceral patterns 
of response. Gopaliswami, working with monkeys, bas reported that gal-
vanic reflexes are larger when impulsive acts are suppressed. Prideaux, 
makes a corresponding statement, He wri tee, I the greater the vi sable 
signs of emotion, and the greater the muscular movement, the less is the 
response on the galvanometer,' Similar to these observations is that of 
Binswanger, who long ago noted that a galvanic reflex is likely to occur 
when a loud sound produces an attentive reaction and an arrest of ar~leg 
activity; when the sound produces a very diffuse overt response, the gal-
vanic response is frequently missing.• 
Prideaux (186) also thought that a high galvanic skin response would 
indicate not merely an emotional response but, in addition, an increased 
power of control and inhibition. In supporting this hypothesis of 
Prideaux, Cattell (29) states, "If we now suppose that this inhibition is 
automatic and takes place below the level of consciousness', and , , , is 
not an active inhibition but a resistance of inertia , , , so that the 
extent of the resistance , , , is determined by the strength of the impulse 
itself; then the hypothesis will be found to satisfy many more of the 
facts. • 
Abel (l) is still another writer who suggested a correlation between 
inhibition of impulses and an increase in galvanic skin response. His 
studies point to a connection between galvanic ski.n response and •certain 
reportable attitudes which mark sudden, decid.ed, and momentary cheeks in 
the course of the comprehension and solution of simple problems of an 
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elaborative sort." 
In a similar fashion, Waller (246) states that 11 the more perfectly an 
examinee can control the visable signa of the emotion, the more violently 
is the galvAnometer deflected through the palm of the hand by reason of 
this suppressed emotiob,n 
Further, Haggard and Freeman (112), using the galvanic skin re-
sponse in a study of experimentally induced frustrations, found that boys 
who discharged aroused energies through overt activity tended to recover 
more rapidly and that those who directed aroused energies on a relevant 
problem tended to recover more rapidly than those whose overt expression 
was less specifically directed. 
This considerable quantity of experimental data appears to sub-
stantiate the thesis presented above. That is, autonomic reactivity, as 
manifested through the sweat glands, tends to increase in response to 
stress in proportion to the curtailment of the impulse to action and to 
decrease in proportion to the free expression of feeling. It is interest-
ing to speculate upon the possibility that this manifestation of autono-
mic reactivity is not limited to the sweat glands, but is seen throughout 
the autonomic nervous system and is the basis for the great bulk of 
psychosomatic pathology. 
Summary 
The galvanic skin response of 20 student nurses during periods of 
basal rest, sentence completion stress, interview stress, and physical 
stress were analyzed to determine the increase in fluctuation of palmar 
potential in response to stress. Results were correlated with rankings of 
the same subjects on 22 personality variables obtained from the MMPI and 
Rorschach. It was found that an increase of fluctuation of palmar skin 
potential in response to stress correlates negatively with sum C, sum M0 
FM, and R total and. that it correlates positively with hysteria, psych()oo 
pathic deviate, and hypochondriasis scales. The following inferences 
were suggested: 1. The increase of fluctuation of palmar potential in 
response to stress is negatively correlated with a group of personality 
features which have in common the element of expressivity. 2. The in-
crease of fluctuation of palmar potential in response to stress is corre-
lated positively wi tn a group of pereonali ty features which have in common 
the restraint and curtailment of unpleasant or prohibited feelings and 
actions, 
Summary of GSR research 
In view of the earlier discussion of the extent of progress in the 
use of sweat gland response in the diagnosis of psychiatric disease, it 
is suggested that this writer's work appears to represent a definite ad-
vance in this direction. It should now be pertinent to summarize the 
salient features of the literature on the GSR from the point of view of 
how this work relates to or adds to that li teratul!e. 
1. Researchers have been studying the electrical phenomena of the 
skin for ?0 years with the goal in mind of relating it to differing psychdc 
state e. 
2, It has been rather conclusively shown that the electrical pheno-
mena of the skin, as measured by the galvanic skin response (GSR), is a 
function of sweat gland activity. 
3. The GSR may be measured an an equally valid basis in two diff-
erent ways: by recording variations in resistance of the skin to the 
passage of an externally applied current between two electrodes on the 
skin (Fere effect); by measuring variations in potential between two 
electrodes placed on the skin (Tarchanoff effect). 
4. Attempts by many investigators to cor~elate the GSR wtth psY" 
chiatric syndromes have failed to produce diagnostically useful results 
since the findings of nearly any'given investigate~ may be matched by the 
conflicting results of another worker. 
5. Attempts to correl~te the GSR with the existence of emotional 
states or reactions havtr been similarly unsuccessful. 
6. The study of the relationship of the GSR to mental st~tes of 
volition and conation have produced many interesting and isolated facta 
but nothing which could be used to better diagnose or understand psychi~ 
tric disease. 
7. The majority of present day opinion appears to hold that palmar 
sweating serves to moisten the palm as an aid to grasping and that the GSR, 
appropriately, is an index of the mental state of startle and apprehenaion 
and nothing more. 
8. There exists an enormous lack of scientific methodology, standar&-
ization of equipment and procedure, and requisite technical knowledge on 
the part of researchers in this field which may account for the contra-
dictory and highly confusing results appearing in the literature. 
9. The research presented by this writer offers an example of how 
a standardized stress situation may be used to evoke comparable responses 
-~ 
from different subjects as well as an example of how these responses 
may be simply and validly quantitated. 
10. This research demonstrates an excellent method of o"btaining 
valid appraisal of or c~tegorization of the personality of the subjects 
whose GSR is being examined, namely, the use of objective psychological 
tests. When such tests are used by different investigators, the large 
subjective errors involved in psychiatric diagnosis and in the reporting 
by the subject of the presence of affect are reduced to a minimum. 
11. This work offers evidence for a theory as to the psychologi-
cal meaning of the GSR which, though not new, has never before been so 
well substantiated with evidence and corroboration. This theory states 
tl~t the extent of GSR elicited in response to a standarized stress is 
reflective of the extent to which restraint and curtailment of feelings 
and act,ons is taking place. Two phenomena are thus postulated as being 
requisite to the occurrance of the GSR: 1. the existence of affect or 
some other impetus to action; 2. the act of "inhibition" of some degree 
of this affect or imyetus. 
12. Since the control of feelings" and ac.tione (ie., "inhibition•) is 
an important part of the psychic structure and is always in some way in-
volved in a psychopathological condition, the above theory suggests one 
way in which the subject matter of this paper may receive an answer. That 
is, sweating responses during stress may aid in the diagnosis of psy-
chiatric disease by revealing the extent to which the restraint of feel-
ings and the control of the urge to action is taking place. 
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